Fusion oncogenic tyrosine kinases alter DNA damage and repair after genotoxic treatment: role in drug resistance?
Fusion tyrosine kinases (FTKs) such as BCR/ABL, TEL/ABL, TEL/JAK2, TEL/PDGF beta R and NPM/ALK arise from reciprocal chromosomal translocations and cause acute and chronic myelogenous leukemias and non-Hodgkin's lymphoma. Murine hematopoietic growth factor dependent BaF3 cells and cells transformed by FTK (BaF3-FTK) were used to investigate the role of FTKs in response to DNA damage. FTK-transformed cells displayed resistance to genotoxic treatment including gamma-radiation and cytostatic agents such as idarubicin and MNNG. More FTK-transformed cells survived genotoxic treatment and were able to proliferate in comparison to parental non-transformed cells. Similar or higher levels of DNA damage was detected in gamma-irradiated in BaF3-FTK cells in comparison to BaF3 parental cells. Idarubicin induced different amounts of DNA damage in various BaF3-FTK cells. All BaF3-FTK cells treated with MNNG displayed significantly more DNA damage in comparison to BaF3 cells. Despite the extent of genotoxic effect BaF3-FTK cells were often able to repair damaged DNA more efficiently that the non-transformed counterparts. Inhibition of BCR/ABL kinase activity by STI571 (Gleevec, inatinib mesylate) abrogated the resistance to genotoxic treatment and inhibited DNA repair mechanisms. We hypothesize that facilitation of the DNA repair in FTK-positive cells may contribute to their resistance to genotoxic treatment.